Activation of cyclic AMP phosphodiesterase by phorbol and protein kinase C pathway: differences in normal and diabetic tissue.
Diabetes mellitus is associated with high levels of adenosine 3',5'-cyclic monophosphate in tissue and plasma. Diabetes inhibits and insulin stimulates and restores low Km adenosine 3',5'-cyclic monophosphate phosphodiesterase activity. We recently reported that phorbol ester, a tumor promoting agent known to act through protein kinase C also stimulates phosphodiesterase. Here, we address the issue of whether or not the activation of phosphodiesterase by insulin and phorbol ester is different in streptozotocin diabetic adipose tissue. Rat adipose tissue was incubated with insulin, phorbol ester or other known components or effectors of the protein kinase C pathway, i.e. 1,2 dioleoyl-glycerol, 1- oleoyl, 2- acetylglycerol, Ca(++)-Ionophore A 23187, and nifedipine. After incubation, preparation and assay of adenosine 3',5'-cyclic monophosphate phosphodiesterase was made. As in previous data streptozotocin-diabetes inhibits basal phosphodiesterase by about 50% (P less than .02); insulin and phorbol ester each stimulate phosphodiesterase, in streptozotocin-diabetes less than normal (P less than .025); nifedipine inhibits phorbol stimulated phosphodiesterase in streptozotocin-diabetes but not normal (P less than .001); and nifedipine inhibits insulin stimulated phosphodiesterase in normal (84%) and diabetic (97%) (P less than .005). In normal and diabetic tissue, diacyl glycerol and oleoyl-acyl glycerol stimulate phosphodiesterase, are augmented by ionophore and inhibited by nifedipine. In addition 32P incorporation studies and measurements of tyrosine kinase activity are presented which support these differences between normal and diabetic. In summary then, these data suggest common pathways of activation for low Km adenosine 3',5'-cyclic monophosphate phosphodiesterase by insulin and phorbol ester; imply a relationship between two second messenger systems, phosphoinositides and adenosine 3',5'-cyclic monophosphate; and demonstrate a difference in activation of phosphodiesterase between normal and diabetic adipose tissue.